G03B 21/14 

[12] mmn%mm 

[21] 00812298.9 



[43]fcffB 2002^9^25 0 [11]4HF« CN 1371486A 



[22]*«H 2000.7.27 [21 ]**^ 00812298.9 




[30]tt£ft 




[32] 1999. 7. 28 [33]US [31 ]09/363,256 


Rax 


[86]EBR«» PCT/U900/7O688 2000.7.27 




[87]HB»* WO01/09677 ^ 2001.2.8 




[85]£ABXRBB1S 2002.2.28 




[71]»aiA ISPWf*^^ 




**t JtRltWH 




[72]a«A • p • tm 




fT*8 • T • f&fcSr ft£$-ftfflUft 




W • w • IMS 









[57]»» 




*] * * * 



£SL% tf* (H) jyi*fc#iL#*«4|L 
*+ff-ffc*i^ - A# jt*.ar i*J # ^ ft it, 



2. dkM»J*#l 

3. >fc*J££ 1 *t**ifc**)t-f«*j|L**iP!#J 



1 



0°J. 80°^t|iJ^X#^ i^4fJpLT§j. 

4. ***]** 1 *it**tt, *t*^*.***i L **j|L**iB« 
**i»*.-f 47°**-f 43°#A#£ JpLft. 

5. **fl**ltfi£«&*fc, #t*****-f 12°£2S° 

6. ****** 1 tffcii * t*S^*&#./8 * 02.5 
T- 

7. ***J** l &t^*JM-#J.:>~;* 50%^iii± 

# JL£ t s-^^t#it^ p4» JUL* * $ * -f 5%. 

8. ****** l«it#t*ft, *t*^-*.«*#J.^* 50%*&il3t 

£ t p-##ifaN-;fc** s-^#iL#5fc$ >b? 5%. 

9. ****** l *t***»*-f«*j|L**J.^* 
65%tfi&ii*, *ii***.JL*A#A«i****#jt^**fSJ|t*; 

♦ tiLJlf^W^HiAit^i&W^**.^ 67%. 

10. ****** 1 

*jl*mm. 

11. ****** 1 fcfete~M****4?JMU.fl# 

12. ****** i *t**«**JL*il**j|Lt; * 
t ##&«L # ~&#it * t . 

13. ***)** l'******, *+**«*«*«*** t; * 

14. ****** 1 tfJti***, *t**#«MM***-f*.*& 0.21 
*fit£4M*/Mt&*:tt 0.041. 0.5 #UMJ5), #JL 

■^t^iC^^^^^^^^^ 30% J. 76%. 

15. ***]** 1 #*U4S*, *t#^>t#**-*«, tt*fi* 



*f*#*r#A«*AJt*.f- *L* 68°. 
— ^^.Jt-M.*.^ 0.4 i 0.7 «JMLfttt nT&iML; 

f 

iff (i) ^*^i^*«4Wt^#jLf-fc*J.^-^*it*^x* 
+ fcX****.*., # JL ( ii ) . J5)L*^#iL#*« 

17. 16 0r&tt # t**4L»*i3t-f * AjML*fHH 

0°£ 80 o ^#A&j&&*mft„ 

18. *»*C«**16^it^*lt, *t*****-*JB*&+***.^ 



12° J. 25°4l|bJ^4l*:^. 

19. *«M»# 16 *r£.ft*£&, *t*^*Wti8* F4t*-f*i» 
£7.5 T. 

&&+i**M&MitJLMkfrt* l ikjUt&*±ttjin 0.67. 
21. *>fe*l£>#. 16 flr&tf 

* t**#«*#*l *tf 0.21 
£tt£^#tf^-A£:U$ 0.04 0.5 «iML«, #-B- 
#t#^#tf 30% J. 76%. 

22. 

0.4 J. 0.7 «bH^.«i&TJUfcj|L; 

* 

J[ -hum *j|L t , # JbHuHl « - 3t A A 



4. 

23. *»*L*J** 22 £ t******fifc*JML«** 

0°!. 80°^fttf A#£i£*r#.ft. 

24. >&*]JM^22)^i£#£ife, ^t^ik***-*^^**:^ 
12°£25°iUaI#4L-fc#. 

25. 22 *ttt**WU8* F-#t*-f*i& 
02.5 T. 

26. ^*1^* 22 *t**A»*-f***.**J.* 

X^t^^#^*^^^*^-f 0.67. 

27. *t*L*l**- 22 /Sfr&tf & it, 
#t**#**#«*#*-f 0.21 

* t*^*******.^ 0.04 J. 0.5 #JL 
£ t ft*** t* 30%3- 76%. 

28. — *Mi#HJL*&3ar*, 

0.4 J. 0.7 *i|L4l«^**j|U 

(i) itit^>C^it£^^^#jLf-^l.!>'-^7G^A# 
jfcjM^tt + tfttjfc, £.3l#&#jfcj|L, Slit 

( ii) ^^il^^iMt^A^fcfei^-^it^^X*** 



&m 1t$.&ft M t tift&frJt%&^XfrJ!L&ft$l 

(ii) ^^^#^^^*h-f fe^J.^-^ 

29. -^JB^ATJLBMilLJt^iik, 

(ii) ^^#>^#*^^^^f-^^^^^^^A#^* 

iif (i) ^«iC*^*«#JpL^#i^fc^J.^-^*itfr5HI« 
***#l*&.-f-««&jfc, «>2L(u)^7t^# 

30. *>*UH*£ 29 0NL# Hit, 



*t**#«*#*l*#*-f *L* 0.21 

& t 0.04 £ 0.5 4fcML«, # JL 

At1*£#ti<Jt&*fr*«H*ti 30%£ 76%. 

31. 29 flfiifctfe, *t***l**X*iL#ifcj|Lt. 

32. 29 *t**fl*«**#*j|tt> 



1. it^s* 

2. $t**L* 

***£JBt*JHM**, 5t*A«>*#i*.*JL^ (LCD) . & 

**#*#*#*«; . /B-f****** 

TlMM*^**** (PBS) &%~*k*&**z4k*& (ft* 
g) fl#/8. Jitf (LCOS) it 

«, *iW*Jt**|L**5«4|L***«jLA#lfc^4u&, JL##*U 
#4*.&#;&£;Um*#.&. Takanashi &***#--#&*( 
*) 5,239,322 ) . Fritz * Gold # & 7 ( * S * *fl 5,513,023 ) . 



i 



«JLftf-#lfc^W*L#«* (CRT) *<UL*M*^H|L, 
TE&#**#>MHfc CRT 4£*-£$*. SflL&g *&&£!« 

# (1) **iii^^4&-f-%^Bj^B3^; (2) HJLj+fc 
A; #3.(3) £&##4l^*& (PBS) *M 

**Jfc#-MA**fcfto PBS #&3r ( 1) AMfefMtiA&ft* 
*f*; (2) 4PBS*&4t«*^«.**ft***.; tfA(3) PBS4* 

*«***«**£. f-&, n**L*L*+MAsilt- 

***«.$ ******, **jl*i*M:M L *^**«***. 

* PBS ^IB«i*t»«.4k*»ttM^^T*it^£JL B#£* 
***+**T:Ott*, «*jt!ki»ft^41«4«SJF^it. 3 
*K ft«M^ti*ft*#«*«*£ti*+. ********* 

aJt***TiaflL***«ip*iW«.^, dM»4M. 

ft, i&~#^#PBS, ££L*#J8*^. 

#tt PBS *.JL*&-^T^±**«lltJ.*^#**t*, 
*£^*tt.£*£*tf*fcfe**. #****«it**/Ji-*%jfet*^ 
!^*#*jWIMl«j|tJi*A*«.*JJ^*»ilt.' 4tM****-t* 

****fcA. tt#4fcifc*#**jt*^**, ***jt.*4**«, 
«#***i k i«-+|jMiB, ******** f-ltJL#^^6*^ 



«il#tt*jM&itJ8. «i**Jt*.*-f PBS«*ft*H»»<ilr*, 

F/#=l/(2nsin0) 

*t n F-ft**, 

a** F/w&^iiirtiJt*». **#*«t, Fi#*»*#it# 

feJM*****.* F/#tt PBS 



X*-t«*»-tt**^**AAJi**j8. (spathic) 
( R C. Jones, Jour. Optical Soc Amer. 39, 1058, 1949 ) £#£.#41 A ft 



J&f-^&ifctf. MacNeille 3*->Nif & 7 K -Mf&tf'fe 

*JS- ( £®-£#J 2,403,731) . t&&te^M&teqi§LM.#) 

Mouchart, J. Begd, E. Duda, Applied Optics 28, 2847-2853,1989; VX 
2L L. Li J. A. Dobrowolski, Applied Optics 13, 2221-2225, 1996 ) . ft 

t&&A.*f .*«*L*.**^it*^W. 
M#tT«^ift ( 5,658,060 5,798,819) , £t&*.*-& 

^m*. Balzers OCLI tf^^-i * £4ni£f 02.5-02.8 ft 
&® F/1.2-F/2.0 ft, F/1.2-F/2.0 ^itf^^M.t*^^^^^ 

m% *n*>* m«i&.£ t ****** 

#^t#-&^,SL$t. Grinberg (*®^#J 4,688,897) Aft* 

-f*****, #^#^#.^^^#^«,*L(^^Bt^#:^^) . 

^ti** <*9**1 5^83,053) . *it, iMMI*»jj-f^*W** 



JL £ 5,383,053 **Jt, TJMUHk*. 
5 4,679,910) «&T#Jfc*ft4MM?-***IR 

***flt*#***M-#*t ******* (*3:fc*£S^*J 
4,514,479, 4,743,093 5,177,635) . I&7 « HH1 JB frfl 121 *K f\* 

«, Mit^HiL****^*****^****^. ***** 

at*JB-f^JL*"»+t»-^TAi»J» 4,514,479 
Af-atM-B********: 5,122,907 t. #—***» 

4 5 **X* 

% ****Jf II & 5l (grazing angle 

evaporative deposition)#f!lJt^ 6^^, ( 4,456,515) . 



JL*H*4$&. * 6 a C. Van 

de Hulst, Light Scattering by Small Particles, Dover, 1981 ) . i? af & 

XJLJ44NRIM*JM. C^JL Zeitner,^, 38, 11, $ 

2177-2181 ^ ( 1999) , Schnabel ^, Optical Engineering 38, 2, pp. 
220-226 (1999) D . *Uj, MT® 

Tamada Matsumoto ( £®^#J 5,748,368) 4fc&7 

£A#3 JM*ft#.g#lMtt G. R. Bird ^ M. Parrish, Jr., 

#&MH$3i.g#£Mt J. Opt Soc Am., 50, pp. 886-891, (1960); & 
Michael Bass, Vol II, P.3-34, McGraw-Hill(1995) } . 



lMi*H*T. 

if »] -Mi a & g , f: & * 
I960 4«*it##*^*aui**4Hl.. *f**«*t*fr 

M % f«^^#^M^UI.T etfM ^-f Takanashi 

5,239,322) ^Tft#***|L4l|4fc*lfrT*fr^**« 
*WHfcfTi#. Takanashi ^^^r^^lfe^^^^, 

*F*t*4**iM'>t&. *****#*iL«*#* (RpT s ) 4fc* ( *P s-4& 
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*AH-fli#«#jt#) - HA, **^**T*.**at«A*»***>j- 
It 1 3 *MMT#*. McNeille 4MM ii#jMHfc&*k» T M % %L 

Mf#Jg£#&&, **** M#Afc****4Mt**fc* 



3£#S|L4M* ft *&£#*)#. ***#**ft#A**t**IM\*.* 

** n n«t« $ tt***iH «* . * **# * «i f m *# 

3 -4- B t**f*#^***#dMl*t* S ft*, 
#JL*J8. 

# 3 a ***-f e fc*t# ft*, 

S itiMt+Ji #4fc*r A* * M *, ftflMMH*.** fci* S 

it, ^it*T« B ***** *4Ml&1*jZM M6**^#i8. 

;ML!8 3 B t BJ #*0 ft* t"«**W\*. 
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&*;*3£#jUL. A******)? 

***«U9** F-ftT, *t# F-&£*L# 1.2 *> 2.5 
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***** (RsTp) tflM.tt.f.'Jr* 50%##&&4. s-4S4fL&# 

67%. 

R 2a **JfcR, 4L**i-**«**MI*^*E--*ft***l^ S 
*» P Jt-Jfe J| *4Lft ¥j £ & . 

R 4b #i&J£R, **^9IJ5-**«i&«4Hft4|L^*^«&a** 
*#<&. 

R 5ai(r^iL^®*^^^-^^^---^#^^S. 
R 5b *> 5c * n R * ftfl R . 



!2 



*MM«. -Sit*.** 14. ttJUHt**-*.* 14 ( WGP-PBS ) 

20 A«AJL«iUlL*^ 26 iL#, ^J&^ 

^fc««il«-«4liL«*M JL«# 25 JL. 

# WGP-PBS14 *|lti|LjtA« 20 ^^rir 

(Rg) #J.*g*dM 26 l&ftJLtt 

(T P ) . RsTp &JE.*t, 

**Ti***, *Jt*«t4tJI*Jt«#5 WGP-PBS 14 n*$#%*k 

B 2a 2b, *4b^4>#)Jj-f WGP-PBS # S P Jr^il: 
£®2ct> WGP-PBS ti^^LM****^** 
H2c t*4L***it. £@2a-2ct> WGP-PBS 

******* !»«**** (RsTp) 5-**, 

*M.&**S4*4#£*r*«***+, (RpT s ) 

* ( *p s-**j£tf*#£tf p**A4JUt*4!** ) . *Bt*£* 
4fl****4Mt|L*/*£j&frjf. 
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5 *»iMHJfc*j|fc#it, 

t^*A. £*, &%L*M WGP-PBS fMMWt-f***.* 12°!. 25° 

4a-4c, ^^iMW*^*^-^***^^**^**^. 
T^**L*.*ft © 4a 4b **ijM^9* P ** 

130nm QMlL*&&frjL*ibm.&-£lb&ti1*it&. 
*A**Jt* 130nm; lfc-fi|R*fc# 0.48; JUMt** 50nm; #JL* 

BK7M. 4a t. -5® 2c t*hF***&**ifcK 4a 

ifcifc*fete. 4b t. «***L****T. 

AIL 420nm, 30°. £#££$1, j| 

^MMMLfcf", PBS ^#m#J^,*.^^it#Tgt-H-. T 
#&J8 **4fcA*, *X/frfr**fe4ML«*#fc**. WGP-PBS 

*M-£**ttX/fr**fk lb*» lc, PBS 

*fcH#4fcW&**H-jt*4£. lb 20 J***] 26 

10 Kfrtij%&&.itifht&.ft&1h&tiW. **8 lc 
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MbAt-Mtil WGP-PBS * 

WGP-PBS iSL>R^it^*it*t#ii.Jg-i-?P^ 

WGP-PBS &££l^|Ltf. SA^t^f *>MP3% «L 

*. Sp*!** WGP ;M*fttiAJt*#. 

T^t*#*Mh it*Hit B# WGP 

*<!>&#£-f ^^^IMMj- WGP-PBS *frfL^ f 
Jf**.****, #.# Malus'£#, *»*«4M**ifc-f -f-fi* ( * ' 

IH#^#tt««^j|LMrtldb'X. WGP-PBS 
#r£, MacNeiUe &2r*4Ml*, $-$$&k.#) V2.5 # 

>k1*%>%}K&i&yL$tft&5 &¥j #fc#xfc&;*M# R S T P 
Ifci, WGP-PBS ^TfMMfcf* ffl.2 ftJB ( 4 te) , it*# 
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WGP-PBS ^-^*^*^f-^^.^>v#^JL^«,^-^^^ 
McNeffle &*7***tA. McNeille 

WGP-PBS ^7R^#tUx.f)^IL^«4lL, &£Jii& 

JSUj, ^&£>Mt£McNeMe&4£i& WGP -t**-ffrfr#*.* 
*X*-f - n , * McNeille fetMHf t *#JUUUUfc A*-*- ft , 
.*** WGP ^a^«^#^iL^^^^^#^.lt^±#«T#. 

WGP-PBS «**lfeJ|A4i-f-«jt*^lP*#**, T#4^^2rfc 
fL^tftH*^— AKLJB WGP-PBS. ;ML$tt£-££:&^*#tf;^ 
W1HS4MI®&&^tf #JMl, WGP-PBS 

• *MN**JMt*£ -t. *i£, 
H J:ii5t*#*4t^.*ftft.'&*l#i-f WGP-PBS 
# P-^#.^it S~A4Mfrft«* WGP-PBS ( lif -5 

3£ &j Jtfy M tfj WGP-PBS. H iL* P^4MHfet S-fc*. 

*4fiL#^^***^#< Jt*4ML^^*« WGP-PBS 
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WGP-PBS 

^#**ifcj£, #JL£ WGP £B-f** f-lt#£E3L-. *it, 

£JLB la, 14£Att*|'*B4ft. 
26 **ll^*i4B^4|L£4L***<MlUb. **#*4M*A**tM* 

«*4Hfc(unlyie), &#**B|L#**tf*«4ifc*-F. ^ 

*tt*B*L «dWi#J^*tff-*JUt;MjO«a. Mllftftjt** 

10:1, ^^^A#itA*^/5t^#-^^itJ.!>' 10 
#f-***fr»**«**. ^^H^^f, 10:1 i£ 

«4ft*#-#tt*&***4t, #JL^^^*^10:1^^, 

*— 10:1 10:1 #&&xfr*t£tf 8#. 

*-f***«<f#*iML*, 10:1 
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t 20,000 ¥l%&. &XJU)ftf ttft4r*fe$&$& 

ft, -*^***iti:^ 1000 WHjbtJbA, 4£#frM#£ABfUt.# 
lfe#T#*K^jbJt««*A,-f-^j*rt;A*. 10,000 rtJi^flajL *Jt 

Mfr&%%&±fc& 10,000-20,000 fi ®rt3Ut#T. 

R P ^ T s 44r«^"^67%, 2a-2c #N*. ^^£&&^&#£/!3^ 

5a #r*#@g-^£ft 60 t, JM*&#-4Mi& 14 
#*Jfe#iMJfc* 20 ^-#«#.^^jt*#^Ji#*3&ft^ 26, £ 

******* 14, *t* ***&&**£**« 14, JHtfl-Mfl 
26 .fc, «J&*iL#W^j|L* 14, *JL#<#|L 25 -t4lir, 

5b 5c, PBS *f-£ti A ££ A*4fcfttift 

5b T«l#PW»J 26 25 *A*afcatJL, £ 

■f PBS14 i^^*^^'J>^A.#^„ 5c./3f*. 
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4S4*.g 82 #&I^&;fc;|tttf 20 H WGP-PBS14 iJ3). 
4* 4t,(clean up)fe&il 84 StJL?t#*j|t, A****J 26 JL#**jfcj|tt 
26 25 4Lf5J> A££ WGP-PBS14 J§#& 25 4L«. * JL 

$*&92.' 

♦18 7^8, Jt*^**^A^«^lMH»**J|L* 14. 
*«i|L*^**«l**#***«t* No.09/390,833 ( 1999 4 

9 /I 7 B, ft* ) t*-**>#*»***T**** 

*r*fl***.*«5t*t**lft«*. ****** 14 

&fc40-t#&#30, &&20j*£tf&& 
* 130 14 -t, ***^**AeA, A#+Mt## 

At****,*, t. #A#+**JLA****#«+ 

fiAeji, £+e*^* 45°. *i-**«t#^#+**XA4** 

iSj***!! 14 #*** 130 4*4fcftiUIHHt 140 
£"fl50. 4t«*S^P**«*##«JL, S £*tijfc*4jT* jL-f. 
A#+tf«****:*. P «4W*H*+«"fx#+*J^« 

*A*i4NL*--#^X#jt > H« WGP 90%£ 95%, #JL 
it^^Nfckte: JMt 30 p, JHM>fr 30 tt&/£A#/£. 



4LSL&4k£&W¥i&frfrjtn 14 *&*^#Ji£x2, £ 

^>&^^#, ft* 30 p &££juift, 

*##*t#*A*** 14 £&£#&£&&4t 30 

RMp'b-f 10%tf # at £ , 

#££w, t. *Jtf#*f£, ^*-^J.IHA 50, eus.n A 

54, 4LTfc****JL***£*#*fc, 

*n 14 at*ftt"jt#g*t«*#-^«**/ 6 i«»#ut##. 

14 /Sfr^ttlL* 10 CiSLfc-a, * 7 lUM'tiNt**/' 

14 ( RsTp) *L^ifr 50%, Rp^ T s 

*t*.-*******f" 67%. g£, ^*e«&i|it*^**^jt* 

14 tttMfe&UA p Aft, 30 ##4fc p dfrgfft 

^*L# 021|un A*, «ft/i*TJLjfc#rt*^«*tfc^^j|L* 14, 

14 **tefe^#*£*/ML t tiAft. t *ff 

£*L^ 0,04 J. 0.5nm ft, «ft4t*^*^*tft. 
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14 30 £&4$3ML& (w/p) 

&4ffiG# 30 ^tiw p «)fc{t*«lk-f ^ 0.3 J. 0.76 &® 

£4*^j|Lg 14 ihMUUtAt 30 #*ifc*ML#i£i&. #-4»tg# 30 # 

««»^A*#4*-f-*4Lls|^)IA*.-f 68°, 
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